We have used a generic two-mode Hamiltonian with two associated time scales to study the evolution of generalized SU͑1,1͒ coherent states, in particular the pair and Perelomov coherent states, which have been realized in many systems such as radiation fields, trapped ions, and phonons. We have found that their dynamics does not depend on the ratio of these time scales but is instead determined crucially by the difference in photon numbers of the two modes. This is in stark contrast to the previously studied harmonic-oscillator coherent states and can be attributed to the different nature of the underlying algebra. We provide analytical results for their revival and fractional revival along with numerical plots of the autocorrelation function and the quadrature distribution and demonstrate the formation of Schrödinger cats. The results are extremely sensitive to the Casimir invariant and the complex parameters characterizing SU͑1,1͒ coherent states.
I. INTRODUCTION
Coherent states, introduced by Schrödinger to describe nonspreading wave packets for harmonic oscillators, have many interesting properties, chief among which is that these are minimum uncertainty states and therefore most classical within the framework of quantum theory. In recent years, the nonlinear quantum dynamics of these states have revealed some striking features. It was found that under the action of a Hamiltonian that is a nonlinear function of the photon number operator͑s͒ only, an initial coherent state loses its coherent structure quickly due to quantum dephasing induced by the nonlinearity of the Hamiltonian and then regains it ͑revival͒ after an interval. At fractions of this time interval, the initial coherent state breaks up into a superposition of two or more coherent states that also can have a coherent structure. This is an example of the quantum phenomenon of fractional revival ͓1-6͔ or the formation of Schrödinger cat and catlike states ͓7͔ that, unlike a coherent state, have many nonclassical properties.
The concept of coherent states itself has been generalized ͓8͔ to describe systems other than harmonic oscillators ͑or radiation fields͒. From a group-theoretic point of view, the harmonic oscillator ͑HO͒ coherent states arise in systems whose dynamical symmetry group is the so-called Heisenberg-Weyl group. Coherent states of other symmetry groups also exist. For example, the atomic, Bloch, or spin coherent states are described by the algebra of spin operators that are generators of SU͑2͒, the simplest compact group. Similarly, one can construct coherent states for the simplest noncompact group SU͑1,1͒ ͓9͔.
A question arises whether revival and fractional revival ͑Schrödinger cat formation͒ occur for the coherent states of these groups as well. With the formation of atomic Schrö-dinger cat states ͓10͔, the answer is obtained in the affirmative for the SU͑2͒ group. In this paper we focus our attention on the SU͑1,1͒ coherent states.
The SU͑1,1͒ group plays a very important role in many problems in optics ͓11͔. For example, optical parametric processes that create or destroy photons in pairs can be described by Hamiltonians that are linear in SU͑1,1͒ generators. Two well-studied classes of SU͑1,1͒ coherent states are the so-called pair coherent states ͓12͔ and the Perelomov coherent states ͓8͔. These two apparently different sets of states were found to be special cases of what may be called generalized SU͑1,1͒ coherent states ͓13͔. In view of their importance it is therefore of considerable interest to investigate their revival features ͑if any͒ and to see whether they can form Schrödinger cats. It may also be noted that in recent times the importance of SU͑1,1͒ states in connection with the motion of an ion in a two-dimensional trap has been emphasized.
It is well known that the formation of Schrödinger cats is closely connected with the nonlinearity of the underlying Hamiltonian. For HO coherent states, the Hamiltonian was nonlinear in the photon-number operator whereas for the atomic coherent states the nonlinearity was with respect to the population inversion operator. For our purpose, therefore, we choose a phase-insensitive two-mode generic Hamiltonian that is quadratic in terms of the generators of SU͑1,1͒. The Hamiltonian was generic in the sense that it models a wide range of systems from elliptically polarized light passing through a fiber ͓14͔ to binary Bose condensates. We show that under the action of this Hamiltonian revivals and fractional revivals do indeed occur in the nonlinear dynamics of even the generalized SU͑1,1͒ coherent states. Owing to the generic nature of the Hamiltonian and the generality of the states on which it operates, our present study assumes a greater significance in that it not only fills a long-standing void in the quantum dynamics of coherent states but also reveals the inherent SU͑1,1͒ symmetry of many nonlinear systems.
The plan of the paper is as follows. In Sec. II we give a brief but self-contained review of the generalized SU͑1,1͒ coherent states. We also comment on the production and importance of SU͑1,1͒ coherent states in connection with the states of the radiation field, the motion of ions in a trap ͓15,16͔, and even squeezed phonons in solids ͓17,18͔. In *Also at Jawaharlal Nehru Centre for Advanced Scientific Research, Bnagalore, India.
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